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value with slag and impurities are almost complete 
oXidived even with high-carbon iron. With papers 
oxidation the oxygen supply is limited by the rate of 
convective diffusion from the surrounding atmosphere and 
its transfer through the oxide; both oxygen © 
concentration and extent of impurity oxidation in the 
metal depend greatly on the deoxidizer-concentration in 
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epends 
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There are 2 figures, 3 tables and 11 Soviet references, 
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(Blectric welding) 
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AUTHOR: Yerokhin, A. A. 
omnes SeRNRRRITRET EF 
TITLE: fhe Effect of Process Parameters on the Interaction of Molten 
Metel With Gases and Slag in Aro Melding 4, 


PSBRIODICAL: Aviomaticheskaya svarka, 1960, No. 5s ppe 3-10 


TEXT s Conclusions are made from data of 12 Soviet works and from 
experiments of the author's own institute with covered electrodes and 
varied welding current and voltage, influencing the dimensions of metal 
drops, their surface area, and their life period. Details of experiments 
are included. Standard electrode wires were usedt "Sv OBA", “Sv-16KhOSA", 
"Sy-10G8", with different composition of the coatings. The following 
conclusions are drawn: 1) In welding with covered electrodes, the 
interaction of metal with gas and slag (coating) increases with the 

rising voltage (are length) at constant current, and drops with increas- 
ing current (at constant voltage). The weld metal composition varies 
correspondingly. In the case of oxidizing reaction, the content of 
elements increases with dropping voltage @nd rieing ourrent find in 
deoxidizing reaction vice versa. 2) Weakened protection of molten x 
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The Effect of Process Parameters on the Interaction of: Wolten Metal With 
Gases and Slag in Are Welding 


metal from air with increasing arc length has no decisive effect. 3) The 
effect of arc voltage and current on the chemical composition of weld netal 
may be explained by the different duration of the life period of metal 
drops on the electrode end. 4) ‘The effect of current is less regularly 
marked than the effect of voltage. 5) Simultaneous increase of current 
and voltage, which is usual in manual welding, has little effect on the 
content of manganese, silicon and chrome in welds, but systematically 
reduces the content of carbon, i. ae. tha effects of current and voltage 
seem to be added algebraically. There are 6 diagrams, 3 tables and 12 
Soviet references. 
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AUTHORS: Yerokhin, A.A., Candidate of echnical Sciences; Silin, L.L., Hn- 
gineer 


ae i 
TT TLE: Methods of Introducing Ultrasonic Vibration Inte tha Melting Pool 


PERIODICAL; Svarochnoye proizvodstve, 1960, No. 5, Pp. a7 

TEXT : 4 It has been proved that ultrasonid vibration applied to crystal- 
lization of metals causes degasing of the melt and change of the mechanics], prop~ 
erties. Low-frequency vibration raises the impact viscosity of the seam) where- 
py large-sized dendrites become small, diversely oriented crystals, If the 
amplitude of vibration is raised beyond a certain level, forming of a seam is 
prevented by splashing metal out of the melting pool. Ultrasonic vibration 
clears the way for raising the intensity of vibration, but there are still diffi- 
culties in transnitting intensified vibration to the melting pool; to get the 
necessary initial data, a series of tests was undertaken with aluminun’ bars 
weighing up to 1,000 g. The best reducing structure has been attained by direct, 
contact of the vibrating surface with the melt (Fig. la). The force was lessen- 
ed when vibration was applied only after a metal crust had been formed, 1.€., 
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Methods of Introducing Ultrasonic Vibration Into the Melting Pool 


30 sec.after the metal filled the weld (Fig. lb), Figure lv shows macrostruc- 
tures of a bar that has not been treated by ultrasonic waves, During uninter~ 
tupted action of ultrasonic waves, the crystallization of tha surface does not 
set in immediately, but only about 10 - 20 sec after the weld had teen filled 
in, The height of' a metal bar exposed to the ultrasonic forse 18 given by the 
amplitude of the force, and it has been proved, that to each value of amplitude 
corresponds a certain size of the metal. The shape of the malting pool is of 
no importance (Fig, 3). Transmission of ultrasonic waves through welded metals 
1s possible through contact of a thermostatic instrument with the melting pool, 
or by additional feeding wire to the pool, Transmission through the welded 
metal proved inefficient as only a portion of energy is utilized, The trans- 
mission through direct contact with the pool (Fig. 4) keeps the set rate during 
the process of welding. The tip of the emitter mist be of heat-resisting mate- 
rial. Cooling the tip by water would adversely affeot the quality of the seam 
by withdrawing heat (Fig. 5). Application of tungsten tips does not lengthen 
the life of the instrument, The most suitable way of tranamitting ultrasonic 
waves has been found in the use of an additional wire (Fig. 7a, b). This method 
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Methods of Introducing Ultrasonic Vibration Into the Melting Poot 

allows for selection of Components of the seam, besides beitig the most simple 
and universal, There are 8 references: 7 Soviet, 1 American, 
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AUTHOR: Yerokhin, A.A. (Moscow) 


—— ; 
TITLE: Several Relationships for the Interaction of Metal 
and Slag During Welding & 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
1960, No, 6, PP. 25 - 33 a 
TEXT: An attempt is made to establish the connection between 
the changes in composition of a metal during welding and the 
equilibrium of the reaction between the metal and the slag or 


flux. It is shown that the nearer the quantities of any element f 
in the metal and in the slag (or flux) approach: their x 
equilibrium values the smaller will the difference be between 


the initial and final contents of the element im the metal, 

This is demonstrated in Fig. 1 ((Mn), % versus (Mn) initial, %), 
where Curves 1 and 4 are equilibrium values, Curves 2 and 5 are 

final values and Curve 3 is the initial value for the manganese 
content during welding under a flux (Curves 1, 2, 3) or by 
electrodes (Curves 4, 5), This shows that the further the 
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Several Relationships for the Interaction of Metal and Slag 


During Welding 

contents are from the equilibrium values, the bigger the change 
in. manganese content, The condition for maximum utilisation of 
alioying additions added to the flux or to the electrodes is, 
therefore, that the initial concentration should approach the 
equilibrium concentration as nearly as possible. The influence 
of the relative masses of the metal and ‘slag was also investi- 
gated. A change in the relative mass charges the position of 
equilibrium-and can alter the course of a reaction completely, 
thereby altering the composition of the fused metal, The 
greatest effect is obtained with low values of the diatribution 
coefficient and low initial concentrations of the element in the 
metal, or at high coefficients of distribution and high initial 
concentrations of the element in the slag. 
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AUTHOR: Yerokhin, A.A., Candidate of Technical Sciences 
o SS meme i 
TITLE: Kinetics of Interaction of Molten Metal With Gases and Slag tp 


Aro Welding Procesa || 
PERIODICAL: Svarochnoye proizvodstvo, 196C, No, 11, pp. 4-8 


TEXT s Changes in the ghemical composition of 4 metal, remelted during 
welding process, 4ré mostly determined ty the time and rate of reactions eccur~ ¥ 
ying between the metal, gasses and slag, 1.8.; py the kineties of the process. 
One of the factors determining the rate of reaction during welding, +5 the re- 
moteness of the system from the equilibrium state, Thus, for tne manganese 
reduction process during welding under flux, and probably for some other canes, 
changes in the concentration of components during welding are approximately 
proportional to the difference petween the {nitial and the equikibrium eoncen- 
tration of the gomponent. This i3 in agreement with data presented by K.V. 
Lyubavskiy (Ref, 4). Oxidation of the metal and its impurities, and prebably 
many other reactions during welding, are limited by diffusion, ‘Tné rate of re- 
actions proceeding according to diffusion kinetics (limitnd by convective dif- 
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fusion) depends only slightiy on the temperature, 80 that non-iso*hermal conr- 
ditions of the procece Mm The experimental investigation waz 
made of Mn and Si oxidat lded welding with 10[¢ 
¢ 1063) electr-des witn a tnin ¢ ions of the arc cAus~ 
4ng the fusion of the electrode tip, Are igniticn, drop formation, interrupted 
igniticn behavicr end cooling ef the drop, were recorded with & OKC ..1 (SKS-1) af a 
camera by the shaded method, with the participation of LAFOKI AS USSH (operater 
B.A, Padeyev). Spectral analysis cf samples was made by V,.¥, Bogdanova. ft 
appears that oxidation of Mn and 51, 1f treir content in the metal is sufficient~ 
ly high, i.e, over 0.5%, 14 limited by the stage of Op supply from the oxidation 
phaze, The reaction rate in this case depends only on she amount of oxygen feed, 
At a lower content of the component, the reaction rate depinds on its eoncen- 

da is evidently sontrolied by the diffusion ef the 

ness of the system from the equi-. 

Librium state. a are different a% various gtages cr the 
welding process. face is larger and goncantration cor 
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the stage of the drop is 

prdctically full completion, As a result of 

conditions in the uystem may change during th This may cause not only 

changes in the reaction rate but also in its direction. ‘Thun it wag exper imeritai- 
reduction from the slag in the drop might be changed over to x 

this oxidation inthe. pool, A formula (1) is given to caleulate the equil:brium 

concentration of a component in the metal; 


ie [Me] - 5 (Me) 
-+ Le : 
where [Me] and (Me; are the initial concentrations of the element in the metal 


and in the slag; 1 1s the coefficient of distribution, and % 18 the relative 
weight of the slag. Formla (3) 4s given te calculate the reaction rate; 
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we Aye ¢ = ke, 


where 1a the coef'ficient of mass transfer (diffusion rate constant) ¢ is the 
concentration of the subs suion is limiting the process, s ig 
the interphase surface independent of time, Yi1s the specifi¢ weight, and G is 
the phase weight, There are 8 figures, 2 tables and % references; 25 Soviet 
and 1 English, 


ASSOCIATION: Institut. metallurgii imeni A.A, Baykova AN SSSR (Institute of 
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AUTHOR: ‘Yerokhin, A. A. (Moscow) 
TITLE: Main Stages of the PPucess of Arc Welding and their 


Metallurgical Features i, 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.2, pp.77-82 


TEXT: In welding with fusible electrodes, the interaction of 
the metal with gases and slag begins in the dirop at the tip of the 
electrode and is completed in the bath. At eich stage the 
conditions of interaction are determined by the temperature, the 
interaction time, the area of contact of the interacting phases 
and also by the concentrations of the reacting substances. The 
temperature of the metal in the drop depends on the electrode 
material and diameter, the current intensity and other factors 

and for the wire “6-08 (sv-08) it may reach 2000°C and more. The 
average temperature of the bath at the root of the weld for,carbon 
steel is of the order of 1700°C and is independent of the welding 
conditions. Many of the reactions which take place during welding 
are diffusional in character and, therefore, the difference in 
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temperature at various stages should not influence greatly the 

speed of interaction, The most accurate information on the lifetime ~ 
of the drops Tt and its weight p can be obtained by means of 
high-speed motion pictures. In the case of welding with blenk 

wire ty = 30 to 260 msec, p = 15 to 150 mg; in the. case of 

welding in CQ, with 4 thin wire Ty = 7 to 36 msec, P = 2 to 10 mg. 

In the case of coated electrodes, 7 and P are of the same 

orders of magnitude, although in somé cases, for instance in the 


case of iron powder electrodes, *r may be as high as 500 msec. 
f 


These data relate to the part o e drop which breaks away from 
the electrode and not to the whole drop. Recent investigations 

t of the part of the drop which remains on 

he full weight of the drop, M,- On 

the average the 1. weight of the drop 
will be about 3t ing that the sur foce 
of the drop is a sphere, its spec = 1.32 pi co 
Approximats calculations have shown that der of 
1 to 10 cm /g, i-e- larger by 3 to kh orders 9 
an open hearth furnace. Study of the interaction a 
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stages of the welding process involves great experimental 
difficulties. Analysis of the drops of the metal artificially 
ejected and dropped into water or of drops fixed on the tip of the 
electrode have shown that even during that period of the process 
reactions may have achieved a considerable degree of completion. 
These methods of separating the drops permit only qualitative 
conclusions. Better results are obtained by collecting the drops 
on a massive plate whilst rapidly displacing the elactrodes,so that 
there is practically no liquid bath and isolatnd drops surrounded 
with slag ars produced on the plate ("bpathless process"). In this 
case the conditions of interaction are near to the real ones, 
provided that identical conditions are maintained, particularly as 
regards the arc length. Furthermore, it is possible to simulate 
also the subsequent stage, namely, the period of existence of a 
molten bath by means of the "dropless' process using non-fusible 
electrodes, i.e. argon arc welding with a tungsten electrode using 

a paste placed into an appropriate groove which is recessed into the 


plate. The dropless process Was realized in the experiments 

using plates made of steel (0.38% C, 1.06% Mn and 1,20% Si) with 
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paste of hematite in layers of various thicknesses, It was found 
that the oxidation processes are slower in the bath than they are 
in the drops. This applies particularly to carbon for which the 
results of analysis were confirmed by metallographic investigations. 
Analysis of drops collected on a massive plate and of weld facings 
made into a copper mould with the same electrode has shown that in 
the case of a highly oxiding coating, Mn and $i burn off almost 
entirely, whilst the carbon burns off to an extent of 70 to 80%. 

In the case of an oxiding carbonate-fluorite coating, the total 
losses and the losses in the drop stage of the metal decrease and 
oxidation reactions develop to a greater extent in the bath, ag can 
be seen from Table 3. Oxidation of Mn and $i in the bath may 
reach considerable proportions, although in none of the experi- 
ments was the interaction of the metal in the bath as complete as 
it was during the drop stage of the metal. This indicates that the 
drop stage provides more favourable physical and chemical conditions 
for the reactions during this stage. This ip confirmed by the 
results obtained by B. I. Bruk (Ref.10). Using the method of 
tracer atoms he found that the losses of chromium from the base 
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metal are lower than they are from the electrode rod (2 to 12 and 
12 to 19%, wespectively). Comparing the coefficients of transfer 
during facing by welding in a co, atmosphere, N. M, Novozhilov 
(Ref.11) also obtained greater LSsses of the individual elements 
which were contained in the wire, i.e. the elements which became 
transformed into drops. The results of N. M. Novozhilov as 

regards losses in the bath are far too low, since he assumed that 
there isa no interaction in the bath, which is not in accordance 
with reality. On the basis of the obtained rosults, the following 
conclusions are arrived at: 

1. The basic stages of the welding process are the periods of 
existence of the molten metal in the form of drops on the electrode 
and in the bath. However, in the case of presence in the coatings 
of metallic additions, it is also necessary to distinguish the 
stage of heating of the coating which precedes the stage of forma~ 
tion of metal drops. The interaction in this stage is primarily 
in the solid phase. 

2. If the speed is high enough, the interaction reactions of the 
individual elements are to a large extent completed during the 
period of drop formation. In the case of welding with a non-fusible 
Card 5/7 
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electrode (absence of drops) reactions in the bath are highly 
developed, although not to the same degree as in the drops. 

%. The greater degree of completion of the reaction processes in 
the drops of the metal is explained primarily by better conditions 
of contact of the interacting phase at this stage of the welding 
process. 

hk, Oxidation of the carbon in the bath (in contrast to other 
reactions) is very limited. Preferential development of this 
reaction in the drops of the metal, i.e. during the high temperature 
stage of the process, is elucidated by the fact that in contrast to 
what is valid for other oxides, the free energy of formation of CO 
increases with increasing temperature, There are 3 tables, 

1 figure ani 12 references: all Soviet. 


SUBMITTED: May 30, 1960 
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Table 3 
Loss of elements, % sake see 
In the drop stage In the ba 
Electrode Wire Coating “i e ra p ae : - SF 
ete Rehabs Soar tales tied 
Hematite 
Ree nega) K~™ 0.32 70,4 97.0 ~100.0 14.8 1.0 Oo 
357C (354s) Hematite , 
enn K ~0.5 79.2 «”~97.0 100.0 7.9 90 ie) i 
35GS Marble 80% oa 
2 
a oa) 26.0 29.2 ‘ATS 10.8 19.9 27.5 
tit 2 Pes 
ae — 0.3 - - - 3s 6 ein 0 eds 0 


nomrscmmneutinhinctcomheril faeteins MO Anh COED ARBORS Oe 104+ 11+ HF 
——— | ares. 
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AUTHORS: Byleovs A.N.5 Yerokhin,y AeA. 
, 


TITLEs Metallurgical oxidation processes in ferromanganess in heated 
electrode coatings 


PERIODICAL: Avtomaticheskaya avarka, 00e 9» 1961, 10-19 


TEXTs Phenomere causing aifferent behaviour of eleotrethernso and blast 

- furnace type furromanganese in electrode coatings haviy bean atudiei.s General 
regularities of this behaviour difference had been observed in previous ¢x- 
periments (Ref.3 A.AeYerokhin, A NeBYykOv, OMeKursne trys TAviomesverka" p 
NnOoby 1961). ‘The present article gives information on the peaults of further 
experiments with same techniques, and an attempt is maia to explain the caus~ 
es for the difference in behaviour of two aifferent types of ferromanganese / 


References are made to data of other authors that confirm tha deductions 
(Refe78 v.P.Yelyutin, YuedePaviov, B.YeeLevin, Ferrospisvy /Ferrcalloys/s 
Metallurgizdat, 19515 Ref.83 F.DeRichardson, JHE SHifesy; 'Tror. Steel ee 
Tnst", 160, 261, 19483 Ref.93 YueDeBrusnitsyn, Ngyarks", tet» Sudpromgiz, 
1959). The following conclusions are drawn 1) In marb2.e-base s0abings 
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olectrothermic ferromanganese oxidizes with the formation of manganega 
carbide, and the carbon content in the nonoxidized part of ferromanganese 
nay inorease fron 1 to 4-5%- Similar carbonization was observed in tha oxi- 
clation of chromium. The oxidation of blast furnave ferromanganese ia ao~ 
companied by a carbon monoxide decomposition reaction with the formation of 
foot carbone (2) Two processes are possible in tha oxidation of ferro. 
manganese in ore-type coatings - reduction of Manganese oxides by carbon 
contained in ferromanganese, and contact oxidation of mangansne by iron ox 
ides, or by oxidus of other metals, (3) The degree of nanguneas oxidation 
in systems with hematite is higher than in systems with manganese ore, (4) 
The heat effect of manganese oxidation has a high influense on the course 

of reactions in heated coatings; this influence increases with the increase 
of the manganese content in the coating and. the degree of its oxidation. 


Coagulation, intensified interaction between Slag and metal, eto. There are 
4 figures, 5 tables and 9 references: 7 Soviet and 2 non-Soviat bloo. ; 
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The two references to English lan 

he a guage publications read « 

Lengaethdck and P.P,Dag, Transe Indian Inste of Metals 12 ere 1 

re oichardson, J.H.E.Jeffeg, "Iron Steel Inst"., 160, 261, 1948 aes 
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Avtom. 
Manganese oxidation in basie-type electrode edats ngs. 
avie: 14 no.8:13-19 Ag 61, : (MIRA 14:9) 


1. Inetitut metallurgii imeni A.A. Baykova. 
(Electrodes ) 
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AUTHORS: Yerckhin, A.A., and Kuznetsov, O.M. . 
TITLE: Lowering the carbon content in weld metal when welding stain- 


less steels 
25 
FERIODICAL: Avtomaticheskaya svarka,qno. 11, 1961, 53-54 


VEXT: Experimental data indicated that the increase in the carbon content 

in the weld metal. produced by low-carbon electrode wires waa caused by marble 

in the wire coating. This was substantiated in experimerits with varying 

marble content and constant quantities of ferroalloys in nonoxidizing coating. 

1+ was shown that 0.06% carbon was contained in the weld metal when elec- 

trodes without marble in the coating or with 5 to 15% marble were used; V 
0.7% carbon was present when the coating contained 20% marble, The finally x 
selected coating composition contains 10% marble and 11% deoxidizers (fer- 
resilicon and ferrotitanium) and is called UMET-6 (IMET-8). It has been 

heated on two wire grades - Gg -1%18H9T  (Sv-1Khl8N9”) with 0,056% 0 and 

(p- X16H 11M (Sv-Kh16N11M) with 0.37% 0. IMET-8 coating is recommended for 
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the following standard wires: C3-02X%19H 9 sec cerst Ge. ~04X 19H 9 
Sv-O4Kh19N9) , (g°04 x 19H 9@2 (Sv-04Kh19N9S2),Cp -04% 19H 11M3 
Sv~O4Kh19N11M3) and other wires with apacitications as per FOCT2246-60 
GOST 2246-60).. The weight coefficient of the coating is 30-35%, which 

aorresponds to a 0.9-1.1 mm coating layer depth on wire, 4 mm in diameter. 

IMET-8 electrodes are suitable for welding with direct aurrent and revusse x 

polarity. The proper current for electrodes ,4-5 mm in diameter,is 110-140 

and 130-180 amp respectively. As short as poesibie are length is recommend - 

ed, There are 6 Soviet references. 


ASSOCIATION: Institut metallurgii im. A.A. Baykova (Institute of Metallurgy 
im, A.A. Baykov) 


SUBMITTED: April 4, 1961. 
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- YEROKHIN, A.A. AND RYKALIN, N.N. 
"Metal drop formation in the welding arc. * 

Report’ submitted to the Autumn Meeting of the Welding Research Institute 
London, So ae 29 Oct-2 Nov 1962. 
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AUTHORS ; Yerokhin, A.A. and Il'in, N.P. (Moscow) 
2 ira iy 
TITLE: Distribution of elements in a drop formed on the 


electrode tip during arc-welding 


PERIODICAL: <Akademilya nauk SSSR, Izvestiya. Otdaleniyo 
: tekhnicheskikh nauk, Metallurgiya i toplivo, 
\ ; no, 1, 1962, 81 ~ 83 


TEXT: The authors investigated the distribution of Fe, Ni, 
Mn and Cr on the longitudinal sections of drops fixed at the 
electrode tip. Three specimens were used as follows: 

specimen 1 was obtained by melting an electrode of a high-alloy 
wire Ce-X 2520 (Sv-Kh25N20) covered with a highly oxidizing 
‘coating (hematite and sodium silicate). During welding, = 
chromium, manganese and other elements present in the electrode 
rod were oxidized and iron was reduced from the ferric slag. 
Specimens 2 and 3 were obtained by melting electrodes of an 
unalloyed wire, grade Ce-~08A (Sv-08A) covered with coatings 
containing ferromanganese (apecimen 2) and ferrpchromium 
(specimen 3). In these specimens one expected to observe the y 
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transfer of manganese and chromium from the coatings. into the 
drop and further into the deposited metal, Metallographic 
sections were prepared from the drops and the wire of the above 
specimens in a longitudinal direction. The distribution of the 
elements in the drop was investigated using an X-ray spectro- 
graphic method of chemical analysis of micro-regions (2 - 3 yp in 
diameter). The intensity of characteristic Kad radiation was 


determined for iron, chromium, manganese and nickel at various 
points along the drop and the wire in the longitudinal and radial 
direction. The unmelted part of the electrode wire served as a 
standard for comparison. Examination of specimen 1 showed that 
the bulk of the drop was practically homogeneous with regard to 
chemical composition, both in the axial and radial directions. 
However, the composition of the drop differs considerably from 
that of the wilre: the manganese content of the ¢rop decreased 
nearly five times and the chromium content decreased 1.5 times, - 
whereas the iron and nickel contents increased 1,2 and 1.1 

times, respectively. The sudden change of composition between \ 
the buik masses of the drop and the wire (electrode rod) is 
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located in a narrow zone adjacent to the unmelted part of the 
electrode rod. This transition zone extends approximately 
300 - 400 p along the electrode axis and since the drop is 
'& = 5 mm long, the above zone occupies no more than 10% of the 
drop length. Similar examination of microcomposition in 
specimens 2 and 3 showed also a homogeneous distribution of 
elements in the drop, in spite of the fact that during melting 
the drop was considerably (up to 10%) enriched with manganese 
or chromium. a transition of concentration occurred in the 
5 


region of 200 - 


O p- The results of the present work have not 
confirmed previously published data. Convective diffusion in 
the drop produces good intermixing of the metal. Nevertheless, 
there should be some concentration gradient in the drop in the 
direction of the diffusion currents and this also applies to the 
axis of the drope The absence of a concentration gradient can 
be 44 aaones by equalization of the composition of the drop, 


whild’cools down after the arc is broken. High-speed cinemato~ 
graphy studies have shown that this cooling time is sufficiently 
long compared with the life of the drop on the electrode tip i 


Card 3/% 


A | SASS NTR CCAS SOCCER s (PO Fel | OLB | eR 1 dP crepe Pepi op 
epena a pre sree alfa err eT iraees ac eee Cerca RaTTSIR eR Noe ee Ta ali PCH Fea TOTP ETT 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962830001-1" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962830001-1 


veer com acanne aM UT EO SAT UATE EER LU UY se 


8/180/62/000/001/005/014 
Distribution of elements .... £032/E314 : 


during melting. The narrow zone in which an abrupt change in 

the chemical composition was detected adjacent to the unmelted 
electrode rod shows that in this region the overheating is small 
and the cooling rate of the metal high. However, in the remaining 
part of the drop convective diffusion brings about almost 

complete homogenization of the metal. Some gradient of concen- 
tration and temperature exists in the direction of the diffusion 
currents in the molten drop. - There are 3 figures. 
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$/659/62/009/000/029/030 
1003/1203 
AUTHORS: Yerokhin, A. A., Kuznetsov, O. M., and Bykov, A. N 


TITLE: ‘Arc welding of nickel-base heat-resisting alloys by means of molybdenum-alloyed elec- 
trodes 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam. 
v. 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavem (1961 g.), 238-242 


TEXT: The resistance to cracking of welds made by 3H-435 (EI-435) and SU-437 (EI-437) electrodes 
was investigated and as a result new electrodes were developed by alloyin the above with 18-20 % of mo. 
The new electrodes made of the EI-435 alloy are called HMET-4m (IMET-41) and MMET-4n (IMET-4p) 
and those made of the EN-437A (EI-437A) alloy are called HMET-7m (IMET-7m). The mechanical pro- 
perties and the mictrostructures are given of welds made with these electrodes. There are 3 figures and 2 tables. 
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RYKALIN, N.N.; YEROKHIN, A.A. 


Conference on the physics of the welding arc, “Avtoti, svar. 
15 n.10:95 0 62, | ys (MIRA 15:12) 
(Electric arc) oy 
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Heat balance in the drip melting process of elects ides in are 
welding. Avtom, svar, 15 nol2:24=31 D '62, forma ae) 


dé ‘Institut metallurgii imeni Ache Baykova. 
(Heat transmiseion) (Electric oetding 
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BYKOV, A,Mey inshe} | TEROREIN, IN, AeA, sali: nauk - 


Uniformity and stability of a welding bath cénipael thot 
unit ca airs 63. (MIRA 1722) 


1, Institut metallurgit in. Aude ‘Baykova, 
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ACCESSION’ NRt 
O. Me (Engineer) } Yerokhin, Ae Ne (Doctor of 


A ESTG MEH SHEE bsalittos os gd 


AUTHOR: Kuznetsov, 
technical sciences) 


TITLE: Welding of heat-resistant nickel alloys with LMET~4P elec~ 


‘trodes 


‘SOURCE? Svarachnoye proizvodstvo, NO« il, 1963, L5eL7: 


‘TOPIC TAGS: nickel base alloy, nickel alloy welding, heat resistant 
nickel alloy, JMET 4P electrode, E1867 alloy, E1435 alloy 


- ABSTRACT: The Institut metallurgif ims A» Ao Baykova (Institute 
of Metallurgy) has developed the LHET@4M and INET*4P elactrodes for 
‘manual welding of heat-resistant nickel-base alloys. ‘The electrodes 
yield a weld metal with a molybdenum content of ‘1. Bm 20% (LMET=4%) and 
‘ above 20% (IMET“4P). The weld metal (especially that of LNUET“4P) has 
a high resistance to hot cracking. The weld metal of a multipass de~ 
osit with an IMET=<4P electrode had a tensile strength of 51.5-068.4 
kg/mm2 and an elongation ‘of 0.7~-6.0%, both of which were lower than 
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.the figures for weld metal deposited into a copper mold (66,1——72,5 
‘kg/mm? and 3.2-—-9,2%) because of the more rapid solidification of the 
m latter. The metal of IHET~4P multipass deposit has lower Strength and 
‘elongation at room temperature that the Niebase alloys EI437B[Nimonic 
-8CA)' and EL445P (0.08% C, 17-20% Cr, 2,2——2.3% Ti, OvI——l, 7% Al, 
(4——5Z% Me, 45% W, 0.02% Ce, 0.01% B}. However, with {increasing tem- 
‘perature the difference becomes less pronounced (see Fig. 1 of the 
‘Enclosure), The metal of the INET=4P multipass weld fn heat resistant 
, alloys containe lass molybdenum than metal deposited Into the mold, 
‘but it has a higher content of tungsten, niobium and other alloying 
“elements, which come over from the base metal. As a-result, this metal 
‘has a higher heat resistance, The effect of the base metal on the weld 
j;metal £8 more pronounced in welding thin sheets, in which case the 
/ Properties of the base and weld metals are almost identical. The 100-hr 
‘rupture strength at 850C of the IMET=4P multipass deposit was 8 kg/nm4,. 
| compared with 3, 10, and 30 kg/mm? for the E1435 [Nimoniec 75), £14378, 
and EI867 [composition not given] alloys, and with 10,3 kg/mm? for the 
weld metal in the E1867 plate (15 mm thick), Postwalding austenitizing 
(at 10500 for 2 he with air Cqoling) o- austenttieing wieh subsequane 
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single aging (at 850C for 5 hr) or double aging (ae 660C for 16 

, , é hr 
and at 790C for 16—-12 hr) had no benefictal effect on the propertics 
of the weld metal either at room or elevated temperatures. Orip, art, 
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Oxidation of the bath during welding with a cerbonate-fieurite 
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had Effect of the type of specimen and conditions of welding on the hot cracking resistance 
m % : 


SOURCE: Svarochnoye proisvodstvo, ne. 18, 1966, 3-6 


| TOPIC TAGS: weldment testing machine, weld evaluation, test construction, welding 
electrode /IMET-TaNIIChM weldment testiig machine. 


ABSTRACT: The hot cracking resistance of a metal during its welding is quantitatively esti-~ 
mated by means of forced deformation of the welding zone of the specimen and the determina~ 
tion of the maximum rate of deformation at which hot cracks sti'l are absent in the zone of 
‘| fracture. In this connection the effect of testing conditions on the critical deformation rate v ae 


of the specimen, characterizing the resistance of the weld metal to the formation of hot cracks, 
is examined with respect: to the newly developed IMET-TsNIIChM test machine in which deform. 
ation is accomplished by means of longitudinal or transverse bending cf a test specimen ata 
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i 
fixed rate. Two principal types of test specimens were tested: the composite specimen, with . 
the welding being performed by means of a consumable electrode across it joint held together 
by tack welds (Fig. 1, a) and the continuous specimen with a neck that is melted during the | 
testing Erooens by means of argon arc —— with a consumable (tungaten) elavtrode (Fig. 1,b 


Pig. 1. Schematic representation of testing in 
the IMET~TSNIChM machine during 
consumable-~electrede welding of compo~ 
site test specimezis (a) and argon-arc 
tungsten-electrodi welding of continuous 

test specimens (b ) 
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4 Anew type of test specimen (Fig. 2) has also been proposed: following multi-layer welding 
‘with the tested electrode, a plate 17-20 mm wide is cut out of the weld metal and machined, 


oo. 


' Fig. &. Preparing & continuous specimen for the 
testing of wold metal 


:: | after which, on also using the tested electrodes, plates of base metal are welded on to both 
).eides of this plate by means of a broad weld.(~5 mm). After welding the reinforcement is re~ 
‘moved and the specimen is cut across the weld. The width of the built-up metal then is 26-30 
-- .| mm, compared with 10 mm for the specimens described above. And the influence of the base 
'. J metal is almost compietely eliminated. Both the composite and the ciontinuous types of speci- 
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mens showed a similar course of the dependence of ‘orm the Mo and W content of the welding 


electrode: one a certain level of Mo (and W) in the weld is reached, vi. decreases and this is 


accompanied by a marked decrease in the plasticity of the weld metal (embrittlement). Thus 
botia types of specimens for teating built-up metal more or less eliminate the influence of the 
base metal on the test results, aad the tests of both types of specimens yield qualitatively simi- 
lar but quantitatively somewhat different results. Further, the effect of welding regimes on 
Or was investigated on using various types of electrodes (electrode diameter 3 mm, weldment 
thickness 7 mm); these experiments showed that during welding at a fixed rate (0.45 om/seo) 
Ver reaches its maximum in the presence of a current of 80-85 a, ani in §eneral that the re- 
sistance of weld metal to hot cracking can be enhanced by using emall-diameter electrodes, in- 
oe eatery: rate and employing various means of draining the heat from the weld. 
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ABSTRACT: Means of controlling melting during ave bef dite! of WhIgtLoT: steel “ae 
studied and an apparatus which produced quazity seam welds in. henrotating tubes! 
5 varying the internal pressure as a function of the torch ‘positildn vids designed. The 
: weizht of the moiten pool was equilibrated by internal gas prietidiure which varied 
from 70 mm H20 for the vertical overhead position and ~20 mm Hh) fou the underneath 
posiiticn. The pressure was regulated by a separate. block mechiiniam.: “Sahematic: dia 
grains are shown of tlhe removable pressure chamber, the regulatiig néchaniam and the 
welding cycle. Formulas for the welding force acting on the wih atitflace in the 
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“was given as a 
‘ed above. Only with internal pressure regulation was the distance eonstant + 
‘mm under proper pressure and 0.6 under 5 m HzO less. For ordinary arc welding the 
electrode distance varied from 1.8 mm at a = 0? to a low oF 10.2 in at 150°. ‘The: 
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Abstract : A study of the changes dependent on oge in the meat produc- 
tion of the Darvaz and Gornyy Inrvaz sheep wns carried out. 
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About N.S.Lebedev's article “Standardization of forge furnaces," 
Kuz,-shtam. proizv,. 4 no.9s38 S '62,  - (MIRA 1539) 
: (Furances, Heating) (Lebedev, N.S.) 
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Ce ae 
Translation f::0m: ee ere tuaen Zhurnal, Elektrotelkhnika, 1 
Nv 1, pe 214 (USSR) 
AUTHOR: Yerokhin, 


TITLE: Automation of Spring Production (Avtomatizateiya 
ressornogo proizvodstva) 


PERIODICAL: Sbornik: Avtomatizatsiya tekhnol. protsessov v mashinostr. 
ppril7-i26 obrabotka metallov. Moscow, AN SSSR, 1955, 
pp.117-126 
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are g/129/60/000/05/00 1/023 
\9. 7100 #091/E235 
AUTHOR: Yerokhin, A- p., Engineer . ‘i 


TITLE: The Method of Continuous Operation in the Automatic 
Heat Treatment _of Metals ¢ 


—_—_———a ' 
PERIODICAL: Metallovedeniye i termicheskeaya obrabotka metallov, 
1960, Nr 5, PP 2-7 (USSR) . 


ABSTRACT: The continuous method for heat treatmont of metals has 

the following advantages over the bateh process 

(1) constant temperature and other conditions in all 
stages of the process and hence &@ consiant consumption 
of electrical energy, heat, water, air, etc, (2) The 
process 4s rhythmical a8 the metal to be treated ia fed 
at constant time intervals. Fig 1 is 28 graphical : 
conparison of the two methods. The main advantage of “ 


production. The design O 

machine is djiscussed 

Figs 2 to 5. Fig 2 sho 

continuous machine for 

which are loaded and unloade 
card 1/2 piece parts loade 
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The Method of Continuous Operation in the Automatic Heat Treatment 
of Metals 


of the automatic section of a Plant for ‘the: heat treatment 
of small gears stacked on trays is show, Fig 5 shows 

the layout of the automatic section of a plant for the 
heat treatment of rolls, There are 5 figures and 

3 Soviet references, 
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Pringiples of automatic control in the ternal, ‘troatnont of metals 


in the automobile industry, Avt. prom, 27 no. ‘St33m 3 My ‘41, 
(MIRA 14:5) 


1. Gosudarstvennyy institut po Froyektirovaniyn navodoy 


avtonobil'noy promyshlennosti. 
(Automobile industry) (Autanatte control) 
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[Moscow - Yalta; road guide] Moskva - LAlte; putevoditel’ po 

‘avtomobil'’nol doroge. Isd.2., dop, i perer. Monkva, Nauchno~ 

tekhn, izd-vo M-va avtomobil'nogo transporte i shosseinykh dorog 

RSFSR, 1960, 175 p. (MIRA 13:11) 
(aatomobiles--Rosd guides) 
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AUTHOR: Lerner, B. L.; Levin, A. E.3 Yerokhin, B. A. 
eapecmnebenehaniabeeen i bids Sete Liz}, 


punts’ : 
TITLE: New apparatus incorporating an intermediate st. 
age of magnetic recordi 
the basis for further improvement of the MOV method of bileadereocnncia — 


SOURCE: Ref. zh. Geofiz, Abs. 3D118 
REF SOURCE: Tr. Nixhne-Volzhsk. n.-i in-t geol. i geofiz., vyp. 2, 1964, 75-78 


‘TOPIC TAGS: seismic prospecting, geophysic instrument 


TRANSLATION: New apparatus, developed at the Design Bureau o! - 
geofisika includes a seiamic station equipped wath an BEctN-OUN KignetiG oon 
PSZ-2 seismic recording converter and an MS-1 magnetic integrator. This stationary 
[instrumentation is used to process the data which were magnetieally recorded by the 
jmethod of directionally controlled reception. One machine, the PSZ~2 can process seis- 
jmograms recorded at 9 or 10 simultaneously operated stations. A. Fedorenko. 
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1. Digorskiy sakharnyy zavod, 
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[Handbook for the operator of the DT~75 tractor] Trakto— 


riatu o traktore DI-75; spravochnik. Volgograd, Volgograd- 
skoe knizhnoe izd=vo, 1963. 216 p. (MIRA 17:3) 
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SERGEYEV, Aleksandr Andrianovich, doktor tekhn. nauk; YEROKHIN, G Mey 
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(Efficient utilization of ore deposits] Ha titodal nce is~ 
pol'zovanie rudnykh mestorozhdenii. Moskva, Izd-vo "Netal- 
lurgiia," 1964. 247 pe (MIRA 1726) 
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o TISHCHENKO, V.I.; KLYKOV, M.V.; YEROKHIN, .C.M., red. 
iad-vwa; LAVRENT'YEVA, L.G., tekhn. red. oe 


{Mine worker] Zaboishchik na rudnikekh, Moskva, Gosgor- 
tekhizdat, 1963, 150 p. (MIRA 16:8) 
(Mining engineering) 
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(Improving the technology of working ‘ore depedsitis by | 
underground methods] Sovershenstvovanie takhnlojii 
razrabotki rudnykb mestorozhdenii podgegnym sposdbom. 
Moskva, Nedra, 1965. 1845p. (MIRA 1637) | 


1. Akedemiya nauk SSSR, Sibirskoye otdeleniye. institut 
Ubrnee dela, 2. Chlen-korrespondent AN SSSR (fer 
nakal). a 
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A.l., otv. red.; ZEBOKEMe GM, ved. red.; NESTERENKO, 
Vile, rod.y KUNIN, I.Koy rede; 


[Jot borings studies] Termicheskoe burenie; sbornik tru- 
dov. Moskva, Nedra, 1965. 182 p. (MIRA 18:12) 
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BARSUKOV, Yo.¥a.; BOTWIKOV, Ya.A.; YEROKHIN, 0.5. . 


pamice of gas flow in the operation of cyclone ditcharge 
ac in, paroles refining units. Khim.1 tekh.topl..i masel 
5 0 04: 4549 Ap 160. (MIRA 1336) 


botke 
1. Vaeac nauchno-iseledovatel'skiy institut po perere 
srl Arpt polucheniyu iekusetvennoge shidkogo topLiva. 
(Gas flow) (Petroleum--Ref ining) 


APPROVED FOR RELEASE: 03/20/2001 


CIA-RDP86-00513R001962830001-1" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962830001-1 


e253 (559 SSS EN REED BABIES GS SR SSAA BS 10 EE SED SE EDT EP UE SERS OS DS AS CE BE PE SAD pe AND TR Ee Te SE Fe per LE 


BARSHUKOV, Yo.Ya.3 YEROKHIN, 0.8, 


Methods of withdrawing trapped dust from cyclones in fluidized bed units. 
Khim,i tekh.topl.i masel 6 no.3:36-39 Mr ‘61, (MIRA 14:3) 


1, Yaesoyusnyy nauchno-issledovatel 'skiy institut po pererabotke 
-neftd 4 gasa 4 polucheniyu iskusstvennogo shidkogo topliva. . 
(Petrolews—Ref ining) (Fluidisation) 
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AUTHORS: Toloknov, O.A., Chirkov, M.T., and Yerokhin, IjA. 


7 . ene Oe 
TITLE: A Generator -~ Motor System With Magnetic Amplifiers 


PERIODICAL: Nauchnyye doklady vysshey Shkoly, Mashinostroyeniye i 
priborostroyeniye, 1958, Nr 3, Pp 58-62 (USSR) 


ABSTRACT: For a number of productio 
to have an elect 4 
range. The gen 
requirement, h enerator-motor 


System do echanical charac- 
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S0V/159-58-3-9/31 
A Generator - Motor System With Magnetic Amplifiers 


order 1:10 by reducing the magnetic current in the 
motor and in the generator. Further, they point out 
the disadvantages of such a system. For eliminating 
these disadvantages and for providing o control range 
of 1:50, the authors suggest a generator-motor system 
with a magnetic amplifier as shown in figure 2. In 
a generator-motor system, having series excitation, 
residual magnetism currents are of great influence 
at loats close to zero, These residual magnetism 
currents are compensated in the system suggested by 
the authors. The suggested generator~motor system 
with a magnetic amplifier was tested on a low-power 
machine PI-45, operating at 110 volts, 28.2 amps, 
205 kw, 1,000 rpm. The application of magnetic 
amplifiers provides the possibility obtaining dif- 
ferent mechanical characteristics and regulating the 
motor speed by means of potentiometers. There are 
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Potentialities of pipe retaction in automatic pipe mills. 
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__XEROKHIN, I,P., nauchnyy sotrudnik 


Stuy of the toxicity of carbon tetrachloride for sheep following 
its introduction into the rumen. Sbor.naucherab.Sar.NIVS 
43167-171 160, 
(Carbon tetrachloride—Physiological effect) 
(Sheep—Diseases and pests 


(MIRA 15:7) 
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__ TEROKHIN, I.P.,-nauchnyy sotrudnik F | 
Seasonal dynamics of dictyocauliasis in sheep in Saratov Province. 


Sbor.naucherab.Sar.NIVS 43172~184, '60. (MIRA 15:7) 
(Saratov Province---Sheep-—Diseases and pests) 
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YEROKHIN, I.P., nauchnyy sotrudnik 
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Pharyngostomum cordatum as a new trematodes in dogs. Sbor.nauch. 
rab.Sar.NIVS 4:185-188 '60, (MIRA 15:7) 
(Doge—-Diseases and pests)  (Trematoda) 
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Infuotion of swine by invasive e ge of hyman dwcarianis. 8bor. 
naudhsrab. Sar NIVS 4218-190 '60, (MIRA 15:7) 
(isearids and ascariasis) (Swiino—Diseased and posts) 
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YEROKHIN, 1.P., inzh, 
ER ee |) 


Calculating the buckstays of open-hearth furnaces. Mat. po 
met. konstr. no.72108-118 562, (MIRA 17:1) 
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YEROKHIN, 1,8.) dots., kend.tekhn.mouk; VEKLISTOY, Ye.M.asuistont 


Inductive pickup. Trudy MIIGAIK no.36:15-18 "59, 
; (MIRA 1324) 


1. Kafedra pritorostroyeniye Moskovekogo inatituta inzhenerov 
geolesii, acrofotos"yenmki 1 kartografii, 
(Survey ing--Instruments ) 
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946-47. Tabulates and discusses resulte. 
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YEROXHIN, M.M.; SIDERMAN, 1.0.; CHRRENKOV, W.V. 
nee emeemamneenl : 
Cutting the coste of ceal in the “Leninugel'" Trust of 
"Kuz bassugel'* Combine. Ugel’ 3% ne.6220~22 Jin '59, 
(MIRA 12:8) 
(Kusnetsk Hasin--Ceal mines and min'ing-—Coests) 
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Ja-¥ '59, (MIRA 1224) 
(Relief waps) 
(Geography--Study and teaching--dudio-vieunl aids) 
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... YBROKHIN, MV, (@-Stavropol') 


fying in the teaching of geography with etadenta' production 
work in the student's brigade. Geog.v shkole 22 n004353~57 
JleAg '59. (MIRA 12311) 
(Stavropol Territory--Bducation, Oocoperative) 
(Geography=--Study and teaching) 
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YEROKHIN, N. A. 


"Continuation of Aboe (The Effect of Blasting on the Water perneability of Sof1s) 
with Reference to Excavating for Irrigation Purposes", (Hdretekh. Stroi, No. 5, 


199, Engr. 
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99-58-5-2/10 
AUTHORS: Yerokhin, N.A-, Candidate of Technical Soiences; Spirine, V.M. 
See 


TITLE: Ways of Reducing the Expense of the Rural water Supply in the 
Ukrainian SSR (Puti snizheniya zatrat na sel'skoye vodosnabzhe- 
niye v Ukrainskey SSR) 


PERIODICAL: Gidrotekhnika i Melioratsiya, 1958, Nr 5, pp 8-18 (USSR) 


ABSTRACT: The construction of centralized or local water supply lines, 
together with the building of pumping, transportation and 
distributing installations ie at present the most important 
task in the Ukraine. This republic 1s. one of the leaders in 
the union in the number of artesian wells constructed yearlye 
Between 1955 - 1957, 6,919 new wells were drilled there. 

To reduce the costa of the construction of rural water lines, 
the central powers must develop and modernise conditions and 
standards. In the conatruction of new artesian wells, 4 
combined system of drilling - rotor and percussive - should be 
used. The use of specially constructed filters, is also 
advised, as is the use of asbestos cement pipes. Unfortunate- 
ly, deliveries of these pipes are still inadequate and force 
builders to use the more expensive cast iron ones, The 
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99-58=-5~-2/10 
Ways of Reducing the Expense of the Rural Water Supply in the Ukrainian SSR 


authors recommend the use of a universal hydrant without cups 
constructed by the Engineexy Rogozhkin, which will not freeze- 
up. The use of bacteryoidal rays for the sterilization of 
water ia recommended; it works automatically and no reagents 
need to be added to the water. 

There are 6 drawings. 


AVAILABLE: Library of Congress 
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Cara 2/2 2. Water supplies-USSR 2, Water supplies-UVosts 3. Agriculture-USSR 
4. Irrigation systems-Coats 
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SOV-99-58-9-1/9 
AUTHORS: ierokhin, Ness and Dolinekaya, V.M., Candidates of Technical 
Sciences 


TITLE: Standard Specifications for the Planning. of Water Supply 
Lines on Livastockbreeding Parma (0 normakh vodopotreblentya 
dlys. Lid a vodeproveday v iihlvotanvodeherkthh 


khozyays r 
PERIODICAL: Gidrotekhnika 1 melioratsiya, 1958,\lir 9, pp 3 - 10 (USSR) 


ABSTRACT: Research conducted sinoe 1955 by the Ukrainskiy nauchno-iss- 
ledovatel'skiy institut gidrotekhniki 1 melioratsii (Ukrain- 
jan Scientific Research Institute of Hydraulic Engineerig 
and Melioration), aims at fixing new norms for water con- 
sumption at livestockbreeding farma of the Ukraine, 80 
future water supply lines can be constructed, as near as 
possible, to the needs of these farms. In the past, the 
needs were. very often overestimated, and the water supply 
lines were constructed on a larger scale than necessary, 
which resulted in useless capital investments. As a result 
of experiments made, the authors eitablished diagrams and 
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50¥~99-58-9.1/9 
Standard Specifications for the Planning of Water Supply Lines on Live- 
stockbreeding Farms 


tables, the a 
aumption in 

hours to 43 

lines will result in a 
by 12%. There ig 1 pho 


i. Agricultire-Water supply 2, Agrioulturé--Specif ications: 
3. Water-~-Kcoromtc aspects 2, Animals--Reproduct!on 
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YEROKHIN , Jefe» kand. tekhn. nauk 
Experiments in the use of polyetiylene piper inirursl water 
supply in the Ukraine. Gidr, 1 mel. 15 no.9134-40 3 '63 
pee see "(Mtr 17315 
‘L. Ukraingkiy nauchno-Lssledovatel'shiy institut gidrotekhniki 
4 melioratsii. : 
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